ABSTRACT: Colony size is an important characteristic for clonal modular organisms such as corals because life-history processes, e.g. reproduction and mortality, are strongly related to size. These processes are affected by the environment, and size-frequency distributions of coral populations provide information on the responses of populations to environmental conditions. We hypothesised that the size-frequency structure of coral populations in degraded environments would differ from those in a more pristine environment. We used log-transformed colony-size data of 13 coral species from the fringing reefs of Curaçao, Netherlands Antilles. Data were collected at 4 sites, representing 2 environments: a heavily urbanised coastal area with degraded reefs, and an upstream control area. Population structure was dependent on species and site. Size-frequency distributions of the same species from different sites were twice as similar as distributions of different species, indicating the strong effects of various life-history traits among species. Site effects were indicated by significant differences between distributions of 11 species at 4 sites. Mean colony size varied up to an order of magnitude between species, and much less between sites; however, in 10 species mean colony size was also significantly different among the 4 sites. The pattern of the differences was not consistent among species, indicating that mean colony size in degraded sites was higher for some species and lower for others. Parameters describing the shape of the population appeared to reflect a general response to reef condition. In the degraded area, frequency distributions tended to show increased negative skewness, occasionally extreme positive kurtosis, and smaller standard deviations: 11 populations were generally more negatively skewed, with the bulk of the population concentrated in the larger size classes; kurtosis was on average higher and extremely peaked; and standard deviations indicated that colony size varied less. This evidence suggests lower recruitment and higher partial mortality in larger colonies in this area. Lower recruitment decreased the influx into the smaller size classes of the populations, and higher partial colony-mortality decreased the proportion of colonies in the higher size classes while simultaneously increasing the proportion of colonies in the medium-sized classes. Species that attained large sizes (indicative of great age) appeared to have size-frequency distributions skewed to the left, while small species were more skewed to the right. The data indicate a general dichotomy in coral lifehistory strategies with respect to colony size, with small species generally having a shorter lifespan and reproduction being relatively frequent and successful. Thus, new input into smaller size classes occurs continuously. Species that attain large sizes live longer and are less dependent on frequent recruitment, and consequently populations tend to become 'impoverished' in small colonies, resulting in size-frequency distributions that are skewed to the left. Based on changes in population structure, this research indicates that some species, such as Colpophyllia natans and Diploria labyrinthiformis, are relatively sensitive to environmental conditions. KEY WORDS: Coral reefs · Degradation · Monitoring · Health · Pollution · Size hierarchy · Population structure
INTRODUCTION
There is an urgent need to better understand the effects of human influence on coral populations, as reefs appear to be globally deteriorating (Buddemeier 1993 , Wilkinson 1993 , Ginsburg & Glynn 1994 , Birkeland 1996 . Population ecology provides important tools for understanding life-history processes and predicting population structure and development, but little attention has been paid to in situ changes in sessile populations (but see e.g. Hughes & Jackson 1985 , Fong & Glynn 1998 . Corals are slow-growing organisms characterised by high longevity. To observe the dynamics and understand the mechanisms of changes in coral populations, separate censuses over longer time scales are necessary (Hughes & Jackson 1985 , Babcock 1991 , Bak & Nieuwland 1995 , Aronson & Precht 1997 .
Population demography is concerned with population structure and population dynamics. Differences between individuals, e.g. in age, affect reproduction, growth, mortality, and migration rates. This has led to the design of structured population models that keep track of these individual differences by using functions that relate life-history processes to certain categories (e.g. age classes) of the population (Leslie 1945) . Population structure, the number of individuals per category, is the corollary of the individual sensitivities to life-history processes.
In terms of understanding population dynamics and the stage of development of a coral population, much of the information that is traditionally gathered in reef coral community surveys, such as coral cover, is of limited use. Ecologists tend to be very 'mean-minded' (Underwood 1997) . Means and variances of data sets are routinely calculated, but parameters of the shape of frequency distributions as a measure of population structure are hardly ever mentioned, although these can provide useful information about ecological processes and their effects on populations. For example, the impact of environmental degradation on population structure will vary depending on the life-history process and level of the population that is affected. This lack of population-structure parameters in coral science may arise from the need for large data sets in such studies.
Hermatypic corals are clonal modular organisms and their life cycle is complicated by fragmentation, fission, fusion, and partial mortality (Bak 1975 , Highsmith et al. 1980 , Hughes & Jackson 1980 , 1985 , Meesters et al. 1996 . Individuals of similar size may differ greatly in age. Within the biology of clonal organisms, biotic and abiotic processes appear to be much more related to size than age (Connell 1973 , Loya 1976b , Hughes & Connell 1987 , Szmant 1991 , Soong 1993 . Consequently, population structure is better described by size than by age. The shape of the distribution is the result of age-or size-specific rates of growth and survival, their variability, and seasonal and interannual variation in recruitment (Ebert et al. 1993) . Coral colony-size distributions show characteristics similar to those of many plant populations. Most populations consist of many small individuals and relatively few large ones (Bythell et al. 1993 , Bak & Meesters 1998 ). Bak & Meesters (1998) showed how logarithmic transformation of coral-size data produces a better view of population structure in scleractinian corals. Size distributions of transformed data have higher resolution and reflect more closely an approximate age distribution than distributions of non-transformed data. This is caused by underlying first-order processes such as juvenile survival (Gosselin & Qian 1997) , growth (Bak 1976) , and adult mortality . Environmental influences will change population structure, and this should be reflected in parameters of frequency distributions such as standard deviation, skewness and kurtosis. To be able to discuss effects of global change and predict its effects on coral populations, we must understand the responses of coral populations to environmental variation at intra-and interspecific levels . Studying present-day population structures at different locations may reveal long-term consequences of small changes in environmentally sensitive life-history processes.
We studied how the size structure of coral populations varies in different environments and looked for differences among species. Here, we present data on size-frequency distributions of reef corals from 2 areas differing in degree of anthropogenic disturbance. We hypothesised that reefs under the influence of environmental degradation would show discernible patterns in coral population structure caused by reduced recruitment and/or increased partial and whole colony mortality. These patterns should be expressed in the parameters of the distributions.
MATERIAL AND METHODS
Colonies of 13 coral species (Table 1) were measured (using SCUBA) along 1 m-wide belt transects at a depth of 6 to 10 m from February to June 1996. In each of 2 environmentally different areas, we haphazardly selected 2 sites. One area was directly offshore from the main industrial and urban centre of Curaçao with sites at Avila and Marie Pompoen. In this area, reefs are degraded, with generally lower species diversity and lower living coral cover due to increased turbidity and eutrophication (see van Duyl 1985 , Gast et al. 1999 for details). The control area, with sites at Seaquarium and Cornelisbay, is approximately 2 km upstream and, because the main current direction is invariably northwest, outside the influence of the city of Willemstad (Fig. 1) .
A colony was defined as any autonomous coral skeleton with living tissue. Coral divided by partial mortality into separate patches of living tissue, but morphologically still 1 entity, was considered a single colony. For each colony we measured maximum height, maximum diameter, diameter at right angles ); g 1 : skewness; g 2 : kurtosis; 95%: 95th percentile; p norm : probability that data are from normal distribution (Kolmogorov-Smirnov test using Lilliefors adjusted probability); n: total number of colonies measured and at the middle of the maximum diameter, and the colony's geometric shape(s). Total surface area of each colony was estimated using the appropriate geometric formula(s) (e.g. spherical segment, cylinder and/or part spheroid). The surface area of Agaricia agaricites colonies was estimated by regression of total blade surface area per colony with measurements of length, width and height of the colony (r 2 = 0.86, average deviation between observed and predicted area 0.3%). The colony surface-area data were logarithmically transformed, and for each data series we calculated the frequency distribution parameters mean size, standard deviation, kurtosis, and skewness (Sokal & Rohlf 1995) .
Size-frequency distributions were compared to each other (2-sample Kolmogorov-Smirnov test) and to a normal distribution (single Kolmogorov-Smirnov test). Similarity between size-frequency distributions was calculated with the Spearman rank-correlation coefficient by dividing colony numbers into 12 size classes based on a logarithmic scale (class borders were < 0.37, 1, 2.7, 7.4, 20.1, 54.6, 148.4, 403.4, 1096, 2980, 8103, and > 8103 cm 2 ). Correlation coefficients were not normally distributed, and group means were tested with the Mann-Whitney U-test. Mean colony sizes were compared by ANOVA after log transformation of the data to reduce non-normality and heteroscedasticity. Where necessary, residuals were graphically examined to test assumptions of the analyses. For statistical analyses we used Systat 7.0 (SPSS Inc. 1997).
RESULTS
First, we will compare the general structure of coral size-frequency distributions, followed by a comparison of distribution parameters. In each comparison we will focus on variation between species and between sites.
Size-frequency distributions
Size-frequency distributions are given in Fig. 2 . Logarithmically transforming colony-size data greatly improved normality. All distributions were more or less bell-shaped ( Fig. 2) and 22 (42%) of 52 distributions were statistically not significantly different from a normal distribution (Table 1 , p > 0.05). Mean skewness of the distributions with logarithmically transformed data was -0.61 (SD = 0.46), while distributions using nontransformed data were all significantly different from normality and highly skewed to the right (mean skewness 3.24, SD = 1.84).
Similarity between distributions
We compared the general shape of the distributions by calculating the similarity between distributions (number of colonies in 12 logarithmically increasing size classes) using the Spearman rank-correlation coefficient. These comparisons showed that distributions of the same species (from different sites) were approximately twice as similar as distributions of different species. The mean correlation coefficient of intraspecific comparisons (distributions of the same species from different sites) was 0.80 (SD = 0.14, n = 78), while the mean correlation coefficient of comparisons between different species within the same site was 0.38 (SD = 0.45, n = 312). These means of intraand interspecific comparisons are significantly different (p < 0.0001, Mann-Whitney U-test). The mean correlation coefficient of comparisons between distributions from different species at different sites was 0.37 (SD = 0.44, n = 1014), scarcely different from the mean interspecific correlation within the same site (p = 0.519, Mann-Whitney U-test). The relatively high degree of similarity between distributions from the same species (from different sites) suggests that population structure has characteristics unique to the relevant species.
Similarity of size-frequency distributions from the same species and differences between species were striking, but site differences were also marked (Fig. 2) . Only in 2 species, Dichocoenia stokesiii and Montastrea cavernosa, did we find no significant difference between sites. In all other species there was at least 1 pair of site comparisons that was significantly different (Fig. 2) . Diploria labyrinthiformis and Meandrina meandrites appear to be very sensitive, having the highest number of significantly different distributions. Table 1 gives the geometric mean size, skewness, kurtosis, maximum colony size, standard deviation, the probability that the sample is from a normal distribution, and sample size for specific coral populations at each site.
Distribution parameters

Colony size
Mean colony size varied greatly between species (Kruskal-Wallis 1-way ANOVA, test statistic 2183, p < 0.000001, n = 5231), and to a lesser degree between sites (Fig. 3 , Table 1 ). Maximum colony size in a sample is very dependent on stochastic factors, and the 95th percentile provides an indication of the maximum colony size -a parameter that is more comparable among species (Soong 1993 (p 0.23, 0.91, 0.96, respectively) . In all other species, differences between sites were highly significant. Highest significance was found for Colpophyllia natans, Meandrina meandrites, and Montastraea annularis. Fig. 3 shows a high variation in mean colony size within most species between sites. In some species, mean size varied as much as a factor of 5 (Table 1 ), e.g. Colpophyllia natans, M. meandrites and Diploria labyrinthiformis. There was also high variation in the 95th percentile value between sites.
When comparing a response variable of a group of species, we can expect either of 2 patterns: all species show the same pattern, or patterns of response differ. We found that species did not show the same patterns in colony size over the different sites (interaction species × sites, F 36, 5179 = 5.5, p < 0.00001; 2-way ANOVA of size data). Whereas some species were smaller at certain locations (e.g. the sites near the urbanised area), other species showed the opposite pattern. General patterns over all species, such as smaller/larger colony size in degraded environments (sites Avila and Marie Pompoen), were absent, and no significant differences could be detected between the urbanised and control area.
Standard deviation
The standard deviations of the colony-size data differ significantly between species (ANOVA, F 12, 26 = 20.7, p < 0.00001), even though logarithmic transfor- Ssid: Siderastrea siderea mation of the data reduced the deviations to the same order of magnitude (Table 1) . Comparison of areas and species in a variance components analysis (Sokal & Rohlf 1995) revealed most variation (80%) to be caused by differences between species. There was a small, but significant, difference in standard deviation between control and degraded areas (means = 1.33 and 1.30, F 1,12 = 5.6, p = 0.025, respectively), and in 9 species the standard deviation in the degraded area was smaller (Fig. 4) . This suggests that colony size generally varies less in degraded areas. Variation between sites within each area (i.e. the error variation) accounted for 17.5% of the total variation.
Skewness
Skewness (g 1 : Table 1 ) is a parameter that describes the asymmetry around the mean of a frequency distribution. A distribution is said to be skewed to the left if its tail is drawn out to the left (i.e. the bulk of the distribution is on the right side); in such case, g 1 is negative. If the distribution is skewed to the right, the skewness parameter is positive. In a perfectly symmetrical distribution, g 1 is zero.
Most coral-size distributions were not symmetrical around the mean, but negatively skewed (48 out of 52: Table 1 ). This indicates colony-size distributions withrelatively fewer colonies in the smaller size classes and a preponderance of larger colonies. Skewness varied significantly between species (F 12, 26 = 3.19, p = 0.006), reflecting specific rates of recruitment and mortality. There appeared to be a relationship between skewness and mean colony size (skewness = -0.1698 × ln(size) + 0.3082; r 2 = 0.3863; p < 0.0001; n = 52), indicating that species with large mean sizes were more negatively skewed.
Species showed a similar response at the degraded sites (F 12, 26 = 1.15, p species × area = 0.36). In the degraded area, size distributions were generally more skewed to the left ( Fig. 5 ; F 1, 26 = 5.33, p = 0.03), indicating relatively fewer smaller colonies and/or more larger colonies. Average skewness of all species combined was -0.71 for the disturbed area and -0.48 for the control area (n = 26, SD = 0.069). Only Eusmillia fastigiata and Montastraea faveolata were less skewed in the degraded area. Differences between sites (within areas) accounted for 60% of the total variation in skewness (variance components analysis), while species, area, and the species-area interaction contributed 31, 7, and 2%, respectively. Kurtosis Kurtosis (g 2 ) describes the peakedness of a distribution near its central mode. Population distributions can be leptokurtic (g 2 > 0), i.e. very peaked/overcentralised, or platykurtic (g 2 < 0), whereby the distribution is flatter than a normal distribution.
Kurtosis appears to be an extremely variable characteristic in coral populations. Of the 52 distributions in the data set, 24 displayed negative kurtosis and 28 were positive with no clear pattern (Table 1) . In several species, there was extreme peakedness at at least 1 degraded site ( tion between sites within each area was 82%. Variation components of species and area were 13.5 and 4.5%, respectively. No significant differences existed between species (p = 0.12) or between areas (p = 0.10). However, probability values were close to significance and worth exploring further. Average kurtosis was 0.08 and 0.56 for control and degraded areas, respectively, indicating a large difference. Extremes in kurtosis were mostly in the degraded area (Table 1) . Average kurtosis was highest at Avila, followed by Marie Pompoen, Seaquarium, and Cornelisbay (Fig. 6 ). Available data suggest that this order is also valid for the general environmental quality of the reefs at these sites (van Duyl 1985 , Gast et al. 1999 .
DISCUSSION
This study has shown that coral populations vary enormously in structure and that these differences can be detected through estimating statistical parameters of frequency distributions. Differences between populations appeared to be related to environmental degradation. In an area bordering a heavily urbanised coastal region, size-frequency distributions of populations of many species were found to: (1) have relatively few colonies in the smaller size classes and more larger colonies (increased negative skewness), (2) have lower standard deviation, and (3) be often more centralised (i.e. increased kurtosis). These distributions are the outcome of changes in life-history processes such as growth, partial colony mortality, and recruitment. Such changes may be difficult to detect when each process is assessed by itself because of high variation between colonies. But if the whole population is assessed, the combined effects of these processes may become conspicuous through shifts in population structure.
Remarkable in our results is the high similarity (0.80) between distributions from the same species (over 4 sites), indicating that population structure is highly species-specific. This similarity is partly due to the mean colony size which determined the central location of the distribution on the abscissa of Fig. 2 and differed greatly between species (Fig. 4) . Further evidence for the importance of species-specific effects on life-history processes is the relative importance of species as a source of variation in the several variance components analyses. Mean colony size and 95th percentile size appear to be very variable, mostly between but also within species. This suggests that within the genetic constraints of each species, colony size is to a large extent influenced by the environment.
Interspecific differences in colony size are so large that the question arises whether coral colony growth is really indeterminate (indeterminate growth Type II/III sensu Sebens 1987) . For example, size differences between Agaricia humilis and Montastraea faveolata (Fig. 4, Table 1 ) are so great that it appears highly unlikely that A. humilis has the genetic potential to reach the same size as M. faveolata. The same argument is valid for comparisons between other species. The amount of genetic versus environmental control of colony size is likely to differ between species and is difficult to establish. As already indicated by Sebens (1987) , the term 'indeterminate growth' is confusing, and the terms (genetically) 'constrained' versus 'plastic' growth are more suitable. Coral colonies can shrink in size through partial mortality and, although much Species abbreviations as in Fig. 3 Fig. 6. Kurtosis. Average (± SE) of 13 coral species at 4 sampling locations less frequently (Bythell et al. 1993) , increase in size by fusion. Disappearance from the population through whole-colony mortality is rare, and colonies shift into larger as well as smaller size classes, complicating explanation of observed patterns. However, despite these problems in interpretation, size-frequency distributions often provide the only easily available clues to the underlying dynamics of growth, survival, and recruitment, since long-term data are lacking for most coral communities. Through early shifts in population structure we may be able to discern species that respond quickly to environmental perturbation. For example, Colpophyllia natans and Diploria labyrinthiformis showed strong responses in mean colony size, skewness, kurtosis, and SD in the degraded area, mainly at Avila (Fig. 2, Table 1 ). At least as interesting as size-distribution differences between sites is the fact that some species did not show differences in mean size and/or size distribution. Such species appear to be insensitive to the range of environmental conditions of the 4 sites or have strategies that stabilise population structure. Species that did not show a significant difference between distributions at the 4 sampling sites were Dichocoenia stokesii and Montastraea cavernosa (Fig. 2) . Mean colony size also did not differ between sites in these species (Table 2) . In contrast to such inflexibility is the fact that both species show enhanced negative skewness in the degraded area (Fig. 5) . Thus, skewness appears to be a more sensitive indicator of change in such coral populations.
We found that in many cases the site considered most heavily degraded, namely Avila, had the largest mean colony size (Fig. 3) . Measuring colony size or coral cover, interpreting larger measurement as positive signals, can obscure a decline in reef quality. Mean size can stay the same or even increase, because populations shift toward dominance by older (larger) individuals. Small colonies do not contribute much to total coral cover. Skewness of size distributions has rarely been used to assess coral populations (but see Bak & Meesters 1998 , whereas in plant ecology it is widely used as a measure of inequality among members of populations (e.g. Hara 1988 , Bendel et al. 1989 , Santos 1995 . Most plant populations consist of many small individuals and relatively few large ones that comprise most of the population's biomass and thus contribute inordinately to the gene pool of the next generation. This situation is similar in coral populations (Hughes et al. 1992 ). In our study, the largest 5% of the sampled populations represented 33.2% (SD = 10.5, n = 52) of the total colony surface area. Populations with the aforementioned characteristics are often designated 'size hierarchies' (Weiner 1985) . The ecological and evolutionary significance of these population characteristics is great. The evaluation of size hierarchies has led to some confusion (Weiner 1985) , and different measures of size inequality are used (Bendel et al. 1989) . Skewness has been used to determine the onset of self-thinning due to differential growth rates between larger and smaller 'suppressed' plants (Weiner & Thomas 1986) , confirming the asymmetric competition hypothesis of dominance and suppression of smaller individuals by larger ones (Begon 1984) .
The population structure of coral species has been little studied in the field, presumably because of the extreme requirements of underwater survey efforts to collect colony-size data. It has been addressed mostly in demographic studies that include modelling of population growth (Hughes & Jackson 1985 , Fong & Glynn 1998 . These studies have not analysed the results in statistical terms such as those used here, but general conclusions may be drawn from the shape of the distribution of the populations under several conditions. Fong & Glynn (1998) , for example, showed how predation by Acanthaster planci may skew populations of the coral Gardineroseris planulata towards a larger proportion of smaller colonies. In contrast, Bak & Meesters (1999) and the present study imply that environmental deterioration will skew populations in the opposite direction. A possible explanation may be that A. planci effectively forages in a 'line transect', and consequently smaller colonies have less chance of being encountered and attacked; larger colonies are relatively more affected, so populations under predation pressure tend to develop a surplus of smaller colonies. Thus, different factors produce different population size distributions, depending on when and where they affect the population.
Soong (1993) analysed populations of Caribbean corals (Panama) from similar depths using a linear scale for his size classes, and found populations to be highly skewed to the right. Interesting, and directly comparable with our data, is this 95th percentile of colony size. For Porites astreoides, Siderastrea siderea, Montastrea cavernosa, and Diploria strigosa, Soong found 180, 3094, 5369, and 7176 cm 2 , respectively, compared to our values of 728, 9040, 7304, and 3363 cm 2 (mean 95th percentile of 4 sites). These differences seem too large to be explained solely by a different method of measuring colony size (Soong 1993 used maximum width times maximum length, whereas we measured length, width, height and approximated the colony to a geometrical shape). If we calculate surface area using Soong's formula, we find 302, 4080, 2466, 1695 cm 2 , respectively, for the 95th percentiles. This shows primarily that ignoring height in calculating colony surface area has tremendous influence on surface-area estimations. Furthermore, this effect is spe-cies-dependent and basically the consequence of the general morphology of the species concerned (and, as such, also influenced by water depth). Nevertheless, a comparison of surface areas calculated as in Soong (1993) shows differences between species. In Curaçao colonies of P. astreoides and S. siderea are larger, whereas M. cavernosa and D. strigosa are smaller than in Panama. Possibly this is an effect of the environment on life-history processes that structure the populations. On the other hand, a comparison between Curaçao and Panama involves distant portions of these species' metapopulations, and differences in the potential size ranges of these species may be genetically determined.
In almost all studies that deal with population structure, colony-size classification is linear and distributions are very skewed to the right (Hughes & Jackson 1980 , 1985 , Babcock 1984 , Bythell et al. 1993 , Soong 1993 , Lewis 1997 . Most life-history variables in coral ecology, however, vary exponentially with colony size (e.g. Hughes et al. 1992) . Bak & Meesters (1998) suggested that using a logarithmic scale to construct sizefrequency distributions might be more appropriate for the study of populations. Koch (1966) showed how lognormal distributions may arise in biology in several ways. If exponential growth rates are normally distributed and new recruits are of equal size or normally distributed, the size distribution of plants after a period of growth will be log-normal. Theoretically, early surface growth in new recruits of modular organisms is exponential (Hughes 1989) , but intrinsic and/or extrinsic factors may cause deviations from exponential growth. Coral colonies often have sigmoid growth curves (Loya 1976a) , indicating that early growth is exponential. Since the patterns of relative abundance, the size-frequency distributions, arise from the interplay of many independent factors, distributions are likely to be lognormal (May 1975) . Furthermore, although size and age are not directly related in corals (Hughes & Jackson 1980) , they should be strongly correlated if partial mortality is low, such as for example in small corals (Meesters et al. 1996 . Using a multiplicative scale would under such conditions approximate an age distribution. Consequently, age distributions should be generally less skewed than (linear) size distributions. Babcock (1991) gives size-and age-frequency distributions, and his results show skewness to be clearly lower in the latter.
Present-day environmental threats to coral reefs include the effects, and possibly synergistic interaction, of chemical pollution, increased sediment load, increased seawater temperatures, and diseases. Monitoring of corals over time while concurrently monitoring various environmental parameters will provide considerable insight into the effects of environmental factors on causal life-history processes. If sufficient information is available on specific effects on lifehistory processes, predictions can be made as to the long-term development of populations. Our results would suggest that the influx of small colonies is limited in degraded areas, that partial mortality is important in limiting size in populations, but that these are species-specific phenomena. In some species, extreme peakedness suggests the synergistic effect of both processes in degraded reefs.
In conclusion, we showed that colony-size distributions of scleractinian corals have characteristics that are species-and site-specific. All species tend to have log-normal distributions, and most species distributions vary in different environments. The data suggest that distribution of healthy populations is almost log-normal, with moderate (usually slightly negative) values of g 1 (skewness). In degraded environments, the number of small colonies appears to decrease (increased negative skewness), distributions often become centralised (high positive kurtosis), and standard deviations of colony size tend to decrease. The question raised, and to be tested in other environments, is: can we infer from specific deviations from normality that a population is (becoming) less healthy? Populations will continuously shift between certain boundaries in response to variation in recruitment, growth, and survival. The extent to which this variation is reflected in size distributions should be studied, possibly over time, in more pristine and in more marginal reef environments.
